Surgical flaps Fecal incontinence Treatment outcome Perineum a b s t r a c t Objectives: Anal sphincteroplasty with Deoti's flap is a recently published procedure for the treatment of fecal incontinence with severe perineal deformity. The aim of this study is to report six cases of patients, analyzing their results in fecal incontinence questionnaires and proposing a new scale to better assess our technique's main objective, the reconstruction of the perianal anatomy. Methods: Six patients were submitted to anal sphincteroplasty with Deoti's flap and followup was performed every six months. Functional results and Quality of Life were measured by Wexner Score and Fecal Incontinence Quality of Life Scale, respectively. Results: All operations were carried out without failure to perform Deoti's flap rotation. The sample presented medians of 18.5 and 3.5 on Wexner Score, before and after surgery, respectively. In the Fecal Incontinence Quality of Life Scale, the medians before and after surgery are, respectively, 1.75 and 3.35 (Scale 1), 1.54 and 2.60 (Scale 2), 2.35 and 3.28 (Scale 3), 1.49 and 3.33 (Scale 4). The p-values were 0.0173 for Wexner Score and 0.0260, 0.0411, 0.0368 and 0.0952 for Scales 1, 2, 3 and 4 of Fecal Incontinence Quality of Life Scale, respectively. All patients presented sustained improvement in Wexner Score and in quality of life questionnaire (in all scales of Fecal Incontinence Quality of Life Scale). Conclusions: Deoti's surgical flap with sphincteroplasty successfully reconstructs complex anatomical deformities of the perineum. Current questionnaires to assess fecal incontinence may not evaluate properly the anatomical result of the technique, thus we propose a visual scale. In addition, sphincteroplasty with Deoti's flap may have longer-term outcomes in functional results than sphincteroplasty alone.
Introduction
Fecal incontinence (FI) is the involuntary loss of gas, liquid or solid stool and causes negative impact on patient's quality of life. 1 Its incidence remains unknown, mainly because of patient's embarrassment in reporting symptoms. 2 Anal continence depends on anatomical mechanisms (Internal Anal Sphincter -IAS; External Anal Sphincter -EAS; Corrugator cutis ani muscle and the Perivascular ring) functioning in synchrony, and also on the feces' consistency and volume. 1 Many factors related to abnormal sphincter mechanism can lead to FI and they can be grouped in major etiology groups: pelvic floor denervation, congenital abnormalities, miscellaneous and, the most common, trauma, specifically obstetric trauma. 2 Several questionnaires evaluate quantitatively and qualitatively FI and also Quality of Life (QoL). The most used are the Jorge & Wexner Fecal Incontinence Score and the Fecal Incontinence Quality of Life Scale (FIQL). [2] [3] [4] The primary treatment option for FI is conservative treatment, including psychotherapy, clinical therapy, perineal musculature strengthening, biofeedback. 2 Instruction for ideal defecation habits are always necessary in order to preserve perineal musculature. 2 In less advanced FI, clinical treatment has shown excellent results and it is based on high fiber diet and bulking agents, aiming a more consistent stool and, depending on the patient, antidiarrheal medication can be used. 2, 5 The classic surgery indication is for complete sphincter disruption, successfully treated with sphincteroplasty. 2 The most used surgical technique available is the anterior overlapping sphincteroplasty, that shows good short-term functional results, but, over time, declines, starting specially after two years, which can be objectively assessed by FI questionnaires. 6 However, in cases with perineal complex anatomical deformity, we recommend the overlapping sphincteroplasty with Deoti's surgical flap. The aim of this article is to present six cases treated by sphincteroplasty with Deoti's Flap. 5 
Methods
From September 2012 to October 2017, 6 Patients where submitted to sphincteroplasty using Deoti's Flap. Four of them at Alpha Institute of Gastroenterology, Hospital of Clinics Federal University of Minas Gerais and two, at Cristiano Machado Hospital, Hospital Foundation of Minas Gerais State. All patients were female with ages from 31 to 60 years, at time of surgery. The main indication for Deoti's flap use was severe perineal anatomical deformity caused by obstetric trauma (2), after perianal fistula surgery (3) or hemorrhoidectomy (1). Patient's characteristics are in Table 1 . Functional results and QoL were assessed approximately every 6 months after surgery by Wexner Score and FIQL Scale, validated to Brazilian portuguese. 1, 7 Our patients had different follow-up time and, our sample group does not meet the sample size required for parametric tests and the sample is not normally distributed. Therefore, we performed a nonparametric test, the Mann-Whitney test, for Uneventful  61  2  F  43  Obstetric trauma  Uneventful  58  3  F  56  Fistulectomy  Hematoma  53  4  F  45  Obstetric trauma  Uneventful  19  5  F  36  Fistulectomy  Uneventful  11  6 F 60 Hemorrhoidectomy Partial flap dehiscence 8 Fig. 1 -The principle for an optimal suture is represented by the filling of the empty space (a). Healthy tissue approximation (b1), leading to linear scar tissue (b2). Skin approximation without healthy tissue filling of the empty space (c1), leading to sectorial fibrosis (c2) (adapted from Rodrigues, Buzatti et al. 7 ).
comparative statistical analysis to evaluate the significance between the median results of questionnaires. The surgical technique used, described in details at Rodrigues, Buzatti et al., 5 is based on the principle for an optimal suture ( Fig. 1 ) and the benefits of fat grafting. 8 The overlapping sphincteroplasty with Deoti's flap was performed, highlighting four important aspects: (1) Dissect carefully, avoiding dissection of more than 180 • of the anal circumference, to find the IAS, the EAS and the fibrotic tissue without injuring terminal branches of the pudendal nerve; (2) Make an overlapping that includes the subcutaneous portion and the superficial portion of the EAS; (3) Remove all unhealthy skin, because it will not fill the empty space and will not cover the muscles that were sutured, causing formation of sectorial fibrosis (Fig. 1) ; (4) Deoti's flap, which includes a rich adipose tissue, was planned, rotated and advanced, suturing its skin to the wound's border, making the adipose tissue fill the empty space and cover the overlap and sutured muscles (Fig. 2 ). Drainage should be performed according to surgeon's criteria.
Results
All operations were carried out without intraoperative complications or failure to perform Deoti's flap. Four of the patients (67%) had an uneventful postoperative course, while 2 (33%) of them had moderate complications, hematoma and partial flap dehiscence, which were successfully treated without flap loss ( Table 1) .
The results obtained by application of Jorge & Wexner Fecal Incontinence Score are presented in Table 2 and, the medians of the questionnaire scores were 18.50 and 3.50, on the preoperative and post-operative evaluation, respectively. This result was statistically significant with a p-value of 0.0173.
The FIQL Scale results are in Table 2 , along with percentage of improvement, medians and p-values. The lowest percentage improvement (0%) was observed in Scale 4 of Patient 5, because the patient already had maximum score, before surgery, in this scale. The greatest improvement (200%) is also noticed in Scale 4, but from Patient 3. The p-value was statistically significant for Scales 1 (p = 0.0260), Scales 2 (p = 0.0411) and Scales 3 (p = 0.0368), while the p-value for Scale 4 (p = 0.0952).
Discussion
The present series shows clinical evidence that the Deoti's surgical flap with sphincteroplasty is an effective technique for perineum anatomical reconstruction ( Fig. 3) and, the The diameter (X) of the defect is measured and the double of X is marked from the apex (C), extending to the side chosen to make the flap (D). The incision is performed following the blue dotted line, from the base tangent to the wound until D. results also suggest that performing the flap may sustain the improvement in fecal continence longer than sphincteroplasty alone. We attribute this secondary endpoint to the association between muscle repair and richly vascularized healthy adipose tissue of the Deoti's flap filling the deformity's empty space. This contact prevents extensive fibrosis and adhesion of the skin fibrosis to the muscle tissue, due to many stem and progenitor cells present in subcutaneous fat. 5 Our study aims to provide a useful report for the future treatment of severe perineal deformity, which is fortunately rare, giving us a small number of cases. These cases showed that the Deoti's flap had important and positive impacts on the patient's scores. The anorectal function improved in all patients according to the Wexner questionnaire in up to 61 months follow-up with pre-operative and post-operative medians of 18.5 and 3.5, respectively (Table 2) , which are statistically significant (p = 0.0173). This outcome was also observed in QoL in all scales of FIQL ( Table 2 ). The comparative statistical analysis suggests that most of our results are statistically significant and Scale 4 was the only result not significant (p = 0.0952). However, this happened, because Patients 5 and 6 already had great scores in Scale 4 before surgery, 4.0 and 3.50, respectively. Scale 4 goes up to 4.0, therefore the improvement for these two patients was either none or small. Nevertheless, the statistical analysis does not allow conclusions due to our sample's characteristics. These results suggest better outcomes than sphincteroplasty alone, which presents a decrease in functional result after 24 months. 9 A systematic review, from Glasgow and Lowry, showed that anal sphincter repair for FI presents functional worsening after about 24 months follow-up, despite the patients remaining satisfied. 9 In our case series, sphincteroplasty is associated with Deoti's flap, and we have three patients over 50 months follow-up maintaining consistent sphincter function, while the other three patients are still under 24 months. Patient 3 is our best result with current Wexner score of 0 at 53 months follow-up. Patient 1 previously had a Wexner Score of 7, however she presented a worsening in continence due to a complicated appendicitis with sepsis by fistula, followed by right colectomy, in 2014. After surgery, the patient presented an increase in the number of bowel movements per day (Bristol 5 and 6). 10 Patient 4 does not follow our clinical orientations, worsening her stools consistency, and even with greater sphincter contraction during physical examination, her Wexner Score is 12 and the worse among the cases.
It is also important to highlight that functional results and QoL improvement do not evaluate the perineal anatomical reconstruction, making it difficult to objectively assess the anatomical reconstruction of our technique, which is clearly visible in Fig. 3 . Therefore, we propose a visual scale analyzing photos before and after surgery to assess the perineum esthetical and anatomical results since functional and QoL questionnaires are not appropriate to assess the outcome of this technique's main objective -the anatomical reconstruction of the perineum. The proposed scale (Fig. 3) is simple and objective. Scores from 0 to 10, in which 10 is the best outcome, are given by the patient to the surgery result. Although continence is rarely perfect after the operation using Deoti's flap for perineal reconstruction, we can offer a good esthetic result for our patients that give a positive impact on the self-esteem and quality of their lives, which explains the role of the visual scale to assess this result.
Conclusion
Deoti's surgical flap with sphincteroplasty successfully reconstructs complex anatomical deformity of the perineum and may be capable of prolonging functional results of the sphincteroplasty. Prospective studies with a larger number of patients are required to confirm our findings.
